Objectives: The literature commonly evaluates those daily activities which are impaired in dementia. However, in the mild stages, people with dementia (PwD) are still able to initiate and perform many of those tasks. With a lack of research exploring variations between different dementia diagnoses, this study sought to investigate those daily activities with modest impairments in the mild stages and how these compare between Alzheimer's disease (AD), vascular dementia (VaD) and mixed dementia. Methods: Staff from memory assessment services from nine National Health Service trusts across England identified and approached informal carers of people with mild dementia. Carers completed the newly revised Interview for Deteriorations in Daily Living Activities in Dementia 2 assessing the PwD's initiative and performance of instrumental activities of daily living (IADLs). Data were analysed using analysis of variance and Chi-square tests to compare the maintenance of IADL functioning across AD, VaD, and mixed dementia. Results: A total of 160 carers returned the Interview for Deteriorations in Daily Living Activities in Dementia 2, of which 109, 21, and 30 cared for someone with AD, VaD, and mixed dementia, respectively. There were significant variations across subtypes, with AD showing better preserved initiative and performance than VaD for several IADLs. Overall, PwD showed greater preservation of performance than initiative, with tasks such as preparing a hot drink and dressing being best maintained. Conclusion: Findings can help classify dementia better into subtypes in order to receive bespoke support. It suggests that interventions should primarily address initiative to improve overall functioning.
Introduction
Alzheimer's disease (AD) is the most common form of dementia and has a different symptomatology than other dementia subtypes, such as behavioural variant frontotemporal dementia (bvFTD) or vascular dementia (VaD) . These profiles are better understood for some symptoms than others. However, improved knowledge of different symptom profiles can aid the diagnosis of dementia and classification into specific subtypes.
One symptom area with limited evidence available to differentiate for example AD from VaD is everyday functioning. Everyday functioning comprises complex instrumental activities of daily living (IADLs), such as telephoning and finance management, and more basic activities of daily living (ADLs), such as dressing and continence. From the early stages onwards, the ability to perform IADLs deteriorates to a greater extent than ADLs (Mioshi et al., 2007; Pocnet et al., 2013) , whilst some ADLs deteriorate early on and some only in the later stages (Giebel et al., 2015b) . The extent to which individual activities deteriorate throughout the course of dementia has been largely neglected within research. Instead, the majority of studies tend to report on overall IADL or ADL impairment (Giebel et al., 2015a; Nagaratnam et al., 2013; Ryd et al., 2015) . Focusing on overall everyday functioning impairments only provides a limited picture of the needs and abilities of people with dementia (PwD) though.
Whilst there is limited evidence on individual activities across dementia, even fewer studies have compared the maintenance of individual IADLs and ADLs across dementia subtypes. Although AD is the most common form of dementia, many people receive a diagnosis of VaD. In some cases, people experience symptoms of both subtypes, which is classed as mixed dementia (Langa et al., 2004) . Cognition is associated with everyday functioning performance (Brown et al., 2011; Liu-Seiffert et al., 2015) , although evidence varies as to the cognitive profiles of AD and VaD (Graham et al., 2004; McGuinness et al., 2010; Voss and Bullock, 2004) , so it is debatable whether AD has a different profile of IADL and ADL impairment than VaD. Recent research has identified a differential decline of global IADL performance between VaD and AD pre-diagnosis (Verlinden et al., 2015) . However, there is also evidence to the contrary (Kim et al., 2003) , and a recent review into everyday functioning found no significant variations in global IADL performance across AD, VaD and mixed dementia . Thus, with limited evidence as to the IADL and ADL symptomatology of different dementia subtypes, despite a burgeoning area of research into how different subtypes affect carer well-being (i.e. D 'Onofrio et al., 2015) , research needs to direct more attention to everyday functioning to aid the diagnostic process.
In addition to exploring the maintenance of individual IADLs across different subtypes, a further important level of analysis concerns the breakdown of activities into their different stages. Apathy, or the lack of motivation to engage in activities, is not only associated with, but also found to be predictive of developing, dementia (Fitts et al., 2015; Richard et al., 2012) . Therefore, investigating IADL functioning separately for the initiative to perform, and the actual performance, arguably adds valuable insights into everyday functioning abilities. Some PwD may lack the initiative to engage in, but are fully capable to execute, a task. In this case, interventions focused on improving the performance of an activity would not be effective. Other PwD may struggle to carry out the activity, so that such interventions would more likely be effective. The few studies into initiative and performance in dementia available are inconclusive as to which area is mostly preserved in the mild stages, which may be a result of the mix of dementia types in the samples under investigation (Giebel et al., 2014; Teunisse et al., 1991; Voigt-Radloff et al., 2012) . To the best of our knowledge, no research has compared the initiative and performance of IADLs by subtype, so that this study will offer novel insights which could aid differential diagnoses.
The primary objective of this study was to take a different approach to the existing literature, which generally explores the deficits experienced as part of the disease. Instead, this study focused on those activities which remained primarily preserved in mild AD, VaD and mixed dementia. The second objective was to explore both the initiative and performance of individual activities across the three different subtypes. With contradictory evidence as to the variations in everyday functioning between AD and VaD, for exploratory work, no formal hypothesis was employed. Policy guidelines on dementia (DH, 2015) outline the importance of maintaining independence and avoiding institutionalization for as long as possible. This can be assisted through understanding which IADLs are best preserved and ensuring that these remain preserved for longer. Furthermore, improved knowledge of the everyday functioning profile of different subtypes can support the classification process itself.
Methods

Participants and recruitment
Ethical approval was obtained by the NRES Committee North West-Preston prior to the study. Carers were recruited from nine National Health Service (NHS) trusts across England. Staff at memory clinics, as well as members from the Division 4 Greater Manchester NIHR Clinical Research Network, identified suitable carers of people with mild dementia and distribute the questionnaire to them. Alternatively, the carers were sent the questionnaire by post. The carers received a free return envelope to post back the questionnaire to the research team. Mild dementia was classed as having a mini-mental state examination (Folstein et al., 1975) score of 21 or above (Earnst et al., 2001 ), a Montreal Cognitive Assessment (Nasreddine et al., 2005) score of 15 or above (Vermeersch et al., 2015) or an equivalent score on the third version of the Addenbrooke's Cognitive Examination (Hsieh et al., 2013) . A score of 65 or above on the Addenbrooke's Cognitive Examination was considered to classify mild dementia. There was no specification of the type of dementia as an inclusion criterion. Data were collected from April 2014 to October 2015. For this study, only data from people with AD, VaD and mixed dementia were included. Subtype diagnosis was provided by family carers with tick boxes provided, and a reasonable attempt was made in confirming the diagnoses from clinics. However, because several carers were recruited directly via the Join Dementia Research Network, it was not possible to confirm these diagnoses.
Measures
Revised Interview for Deterioration in Daily Living Activities in Dementia 2. The revised Interview for Deteriorations in Daily Living Activities in Dementia 2 (R-IDDD2) is based on the original Interview for Deterioration in Daily Activities in Dementia (IDDD) (Teunisse et al., 1991) and a further adapted version, the R-IDDD (Giebel et al., 2014) . The R-IDDD2 comprises several demographic questions (carer age, PwD age, carer gender, PwD gender, dementia type, PwD medication, period of symptom presentation, period of caregiving duties, PwD living situation and sole carer status), one subscale on the initiative to perform daily activities, one subscale on the performance of daily activities and an open-ended question on the most distressing activity impairment.
There are 17 items on the initiative scale and 20 on the performance scale. On both subscales (initiative and performance), the carers can rate an activity from '0' (never lacking motivation/never any difficulties) to '4' (always lacking motivation/always some difficulties). Each activity on the performance subscale contains three further sub-activities, unlike other scales on everyday functioning (Gelinas et al., 1999; Sikkes et al., 2012) . These sub-activities were derived from qualitative data obtained from informal carers via semi-structured interviews (Giebel et al., 2014) . Only completed activities are counted towards a scale's total score, which is calculated as the percentage of dependency ranging from 0 to 100%.
The original IDDD has been found to be a valid and reliable measure of everyday functioning, which was lacking further activities (Voigt-Radloff et al., 2012) . The R-IDDD2 has been found to be an internally valid measure of everyday functioning (Giebel et al., submitted) .
Data analysis
Demographic characteristics and responses on the initiative and performance scales of the R-IDDD 2 were analysed using frequency analysis. Analysis of variance (ANOVA) with Bonferroni correction at significance level p <0.05 were used to compare continuous demographic characteristics across subtypes, the means on the initiative items across AD, VaD and mixed dementia and on the performance items across the three types of dementia. Chi-square tests were employed to compare categorical demographic characteristics across the subtypes and the number of cases not impaired on initiative and performance items across the three subtypes. Where the carers stated 'not applicable' for an activity, the activity was taken out of the analysis and considered missing. This is because it was unclear whether the PwD had never been able to perform or interested in performing the activity, or whether the PwD had completely ceased to engage in this activity because of dementia. Where the carers entered scores on one or all three sub-categories of an activity but no total score, the median of the sub-category scores was calculated to represent the overall activity score. The relationship between everyday functioning and carer burden (GHQ-12), carer quality of life (AC-QoL) and PwD quality of life (QoL-AD) was analysed using bivariate correlation. SPSS version 22 was used for all data analysis.
Results
From a total sample of 183, data on 160 PwD were included for this analysis, of which 109 had AD, 21 had VaD, and 30 had mixed dementia. Of the total sample, 23 were excluded for this analysis because of their different dementia subtypes, including Lewy Body and Parkinson's dementia. Table 1 shows the demographic characteristics of the carers and their PwD. In the final sample, the carers were mostly female (74.2%), on average 66 (±11) years of age and primarily spouses. The majority of carers were the sole carers (81%), and 72.6% lived with the PwD. The PwD were on average 77 (±9) years of age, primarily male (45.0%). On average, the carers reported that symptoms were present for 36.3 months (±27.6), and they also reported to have had to care for their relative for on average 25.7 months (±26.3). There were no significant variations in these demographic characteristics across the subtypes. Reduced Initiative Total and Performance Total were related to heightened levels of the carers' burden (r = 0.371, p < 0.001; r = 0.422, p < 0.001), poorer carer (r = À0.438, p < 0.001; r = À0.438, p < 0.001) and PwD quality of life (r = À0.526, p < 0.001; r = À0.475, p < 0.001). Younger PwD age was significantly associated with improved Initiative Total (r = 0.212, p = 0.007) and performance ratings for cleaning/repair work (r = 0.230, p = 0.005), maintaining active social life/engaging in hobbies (r = 0.216, p = 0.007), following familiar routes (r = 0.260, p = 0.001) and following current affairs (r = 0.208, p = 0.009) for the overall sample.
Initiating daily activities across dementia subtypes Table 2 shows the level of ability and the number of PwD being able to initiate IADLs across AD, VaD and mixed dementia. In all three groups, the majority of the PwD initiated washing oneself, making a hot drink, dressing and brushing hair or teeth or shaving with little to no difficulty, with more than half of the AD, Alzheimer's disease; VaD, vascular dementia. There were several missing/non-applicable responses for using the computer (N = 44), driving (N = 49) and taking public transport (N = 28). These were not counted.
AD sample having preserved initiative. Initiating using the computer and handling finances were subject to the greatest levels of difficulty in AD, which was closely followed by lacking the initiative to prepare a hot meal. The people with VaD were considered to lack initiative mostly with driving, preparing a hot meal, handling finances and cleaning or doing repair work. The people with mixed dementia were reported to mostly lack initiative to handle finances, use the computer and prepare a hot meal. When comparing all three dementia subtypes using ANOVA and Bonferroni post-hoc correction, the people with AD were reported to express the least difficulties in initiating daily activities, which was statistically significant for dressing (p = 0.016); brushing hair/teeth and shaving (p = 0.034); shopping (p = 0.014); preparing a cold meal (p = 0.033); following familiar routes (p = 0.005); following current affairs (p = 0.004); and Initiative Total (p = 0.007).
Performing daily activities across dementia subtypes Table 3 shows the level of ability and the number of PwD being able to perform IADLs across AD, VaD and mixed dementia. Overall, the PwD mostly performed washing oneself, making a hot drink, dressing, brushing hair or teeth or shaving and recognizing familiar faces without or with little difficulty. The people with AD and mixed dementia experienced most difficulties with using the computer and handling finances, with about 20% of PwD reported to have no problems. The people with VaD were poorest on performing managing medication, engaging in social activities and preparing a hot meal.
Analysis of variance with Bonferroni correction showed significant variations across AD, VaD and mixed dementia in the performance of three activities. The people with AD were significantly less impaired than the people with VaD in preparing a cold meal (p = 0.005) and following familiar routes (p = 0.018). The people with AD and mixed dementia were significantly less impaired than thw people with VaD in recognizing familiar faces (p = 0.044). All significant variations in the initiative and performance of activities across dementia subtypes are illustrated in Figure 1 .
There were significant variations between initiative and performance of activities amongst dementia types. For AD, paired sample t-tests showed significantly better performance for washing [t(99) = 2.149, p < 0.05], preparing a cold meal [t(96) = 2.970, AD, Alzheimer's disease; VaD, vascular dementia. There were several missing/non-applicable responses for using the computer (N = 60), driving (N = 64) and taking public transport (N = 37). These were not counted. 
Discussion
This is the first study to have explored the initiation and performance of IADLs in people with mild AD, VaD and mixed dementia. With a lack of previous evidence on the preservation of initiative and performance of individual IADLs in dementia overall, specifically in AD, VaD and mixed dementia, this study indicates that AD has a significantly better preserved functioning profile than VaD. In particular, it emerged that the majority of significant variations were noted between AD and VaD. This is perhaps understandable, as mixed dementia contains elements of both AD and VaD, and is thus less likely to vary from either. The only exception was for the performance of recognizing familiar faces, with both AD and mixed dementia being significantly more able than VaD.
One particular trend that emerged was that in all cases of significant variations, the people with AD had higher preserved functioning. With a few exceptions (i.e. Brown et al., 2011; Ramsden et al., 2008) , little is known about the specific cognitive underpinnings of individual IADLs as one contributory factor to everyday functioning alongside physical limitations, depression, environmental limitations, visual perception and severe hearing loss (den Ouden et al., 2012; Gitlin et al., 2005; Glosser et al., 2002; Gopinath et al., 2012; Knapskog et al., 2013) . Hence, it is difficult to explore whether different levels of impaired cognition in AD and VaD are the result of these variations. The study did not collect any data on the precise levels of cognition, as this was a mail-out study, and the carers were referred if their relative scored in the mild dementia stage. PwD age also is unlikely to have contributed to these variations, as it was found to be associated with both initiative and performance across the subtypes, thereby confirming previous evidence on factors influencing informant ratings of everyday functioning . Despite the lack of comparable evidence, a recent study by Chiong et al. (2014) showed that the people with AD were less impaired on finance management than the people with bvFTD. This further supports the fact that the people with AD appear to have better preserved functioning than the other subtypes. Further research should explore these subtype variations on a larger scale and across all dementia subtypes.
Focusing less specifically on the diagnosis, the findings of this study indicate greater preservation of the performance of activities than their initiative. This is the first study to show a clear trend in preservation, as previous evidence was inconclusive (Giebel et al., 2014; Teunisse et al., 1991; 1997; Voigt-Radloff et al., 2012) . Considering that all research and clinical evaluations of dementia (with a few exceptions) exclusively assess performance, it is unexpected to find another element of everyday functioning to be more impaired than the one under investigation. To accommodate these deficits, and thus more strongly support the preserved abilities of PwD, it is critical to improve initiative in IADLs.
There were certain limitations to this study. First, the sample size of the VaD and mixed dementia groups was relatively small compared with the AD group. This was the result of opportunistic sampling, as the overall study addressed carers of people with any type of dementia, and the three types evaluated here were the most prevalent. Second, this study only takes into account proxy reports of IADL abilities. However, the majority of research into everyday functioning is based on proxy reports (e.g. Brown et al., 2011; Mioshi et al., 2007) . Future research should investigate variations between self and proxy reports on this questionnaire. Regarding the questionnaire specifically, the newly designed R-IDDD2 requires further reliability and validity assessments and to judge how it addressed the limitations of the original IDDD (Voigt-Radloff et al., 2012) . However, its greater comprehensiveness is evident in sub-activities for each performance activity (three for each activity), as well as additional activities, such as following familiar routes and recognizing familiar faces, and modern activities neglected in many IADL questionnaires, such as driving and computer use. This clearly distinguishes the R-IDDD2 from other IADL scales, such as the Amsterdam IADL scale (Sikkes et al., 2012) . As noted earlier, independent confirmation of diagnosis was only possible for some cases. Lastly, this study did not collect any data on global cognition. Although all the carers supported a person in the mild stage of dementia based on cognition scores known to staff, the analysis of the data would have benefited from further evaluating how cognition impacted on everyday functioning, as established in a myriad of studies and reviews (Giebel et al., 2014; .
Conclusions
In conclusion, this study is the first to show significant variations in the initiation and performance of IADLs between AD, VaD and mixed dementia. These findings can be useful in clinical practice and can help to better define the dementia subtype by taking into account specific IADL abilities and deficits. To date, a subtype diagnosis is primarily based on clinical history [such as strokes being linked to VaD (Leys et al., 2005) ] and brain imaging (O'Brien, 2014) . The R-IDDD2 might therefore be a cost-effective measure to aid in this process. Future research ought to evaluate different subtypes such as bvFTD or Lewy Body dementia to develop a better symptom profile. Furthermore, future non-pharmacological interventions and occupational therapy sessions to maintain everyday functioning could focus also on the initiative of activities, not only their performance. The better IADL and ADL abilities are maintained, the longer can the admission into a long-term care facility be avoided (Risco et al., 2015) .
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Key points
• Alzheimer's disease (AD) and vascular dementia have a different profile of everyday activity impairments.
• Performing activities in AD is better preserved than initiating activities.
• Preparing a hot drink, dressing and washing oneself are amongst the best preserved activities across mild AD, vascular and mixed dementia.
